Summary. Rats 
Summary. Rats fed either a low (2 p. 100) or high (40 p. 100)-fat diet were exposed to 22 or 5 °C. The resulting hyperphagia adequately compensated energy losses as judged from body weight. The cold-induced hyperphagia was accompanied by a non-parallel increase in pancreatic hydrolases. Amylase and lipase were not increased above the adaptive levels they had respectively reached in the heat with a high-starch or high-lipid diet. Chymotrypsinogen, on the contrary, responded to increased intake of both diets. It also responded to the higher protein concentration in the high-fat diet caused by isocaloric replacement of starch by fat. Colipase varied independently of lipase and was increased additively by fat and protein intakes. Consequently, although limiting for lipase in the warm, colipase rose to a 1:1 ratio in the cold. Increased intake had a consistent pleiotropic effect evidenced by an increase of amylase with the high-fat diet and of lipase with the low-fat diet. The net effect was a significant increase in the lipid-digesting potential of the organism of lipid-fed animals upon exposure to cold, while the starch-digesting potential remained unaffected in starch-fed animals.
Introduction.
Body temperature of rats exposed to cold is maintained by an increase in heat production through the progressive development of non-shivering thermogenesis (Hart, Heroux and Depocas, 1956 ). The needs of this heat production are met by an increase in food consumption which entails increased digestive processes. The cold-adapted rat therefore provides an interesting model for the study of pancreatic adjustment to quantitative variation in various nutriments without the modifications in their dietary proportions which are necessary when animals are fed under isocaloric conditions. Lipid-rich diets also have the appreciable advantage of being highly palatable to the rat and of offering more calories in a smaller volume. The adaptive capacities of lipase being relatively limited (Saraux et al., 1982) , it was interesting to compare the effect of low and high-fat diets on the digestive capacity of the pancreas, particularly taking account of colipase which was shown to respond differently than lipase to nutritional stimuli (Saraux et al., 1982) . In a study of CCK-induced secretion in anesthetized rats or perfused pancreata, Harada and Kanno (1976) and Habara et al. (1979) (Dahlquist, 1962) . Chymotrypsinogen was activated with trypsin (2 mg/ml) and assayed with the synthetic substrate acetyl tyrosine ethyl ester (ATEE ; Sigma) (Hummel, 1959) . Lipase was assayed essentially as described by Rathelot et al. (1975) (Ouagued et al., 1980) . Leucine transaminase was assayed in the manner described by lchihara and Koyama (1966) . Protein was determined by the Lowry procedure (Lowry et al., 19511. ) .
Results and discussion.
The animals adapted readily to cold and gained weight regularly (table 2) . Caloric intake was independent of the diet (table 2) Erlanson, 1973) , physiological activity represented only 75 and 67 p. 100 of total potential activity in the low and high-fat groups, respectively. In contrast, in the cold-adapted rats potential activity was totally expressible since colipase was not limiting.
We conclude that the pancreas does not respond to hyperphagia by simply stepping up its hydrolase production. Lipase and amylase adaptation is limited. Since the animals gained weight to almost the same extent in the cold as in the warm, it is likely that hydrolase supply was not a limiting factor of digestion but that it might, for instance, participate in the slight limitation of growth found in starch-fed, cold-adapted rats. The lack of increase of lipase is compensated for by a more ample supply of colipase. This limitation might have been attributed to the inability of the pancreas to synthesize more enzyme-protein, if non-specific stimulation of lipase and amylase_in starch-fed and fat-fed rats, respectively, had not been observed. As it stands, it is more likely that general synthetic capacity of pancreas is increased, messenger RNA being read more efficiently. However, it seems that some messengers, such as those of amylase and lipase, can only be produced in limited amounts or are less efficiently read.
Since it is not really known how the pancreas adapts to hyperphagia other than by a series of specific substrate-induced increases, we attemped to evaluate possible metabolic adaptation to conditions of stimulated production by determining leucine transaminase (EC 2.6.1.61. The pancreas and stomach are organs in which branched-chain amino acids are most actively transaminated (lchihara, Noda and Goto, 1975) . The parallelism with oxidative capacity suggests that transamination is the first step of an efficient energy-producing mechanism (lchihara, Noda and Goto, 1975) , branched amino acids yielding ATP more efficiently than others by increasing the 'acetyl CoA pool' entering the citric cycle (Krebs, 1964 
